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	Reason for change:
	After introducing the support to edge computing in roaming cased, that some of the R17 mechanism to support edge relocation is also needed in the roaming cases. One of them is to support Packet Buffering for Low Packet Loss, that supporting synchronizing between EAS relocation and UL traffic from the UE, ensuring that UL traffic from the UE is sent to the new EAS only when EAS context transfer has been carried out is needed. 

The V-SMF may send notification to V-AF about the DNAI changes. And if the V-AF indicates to buffer the uplink traffic, the V-SMF may configure the UPF in VPLMN to buffer the uplink traffic. 

Also, due to the AF traffic influence in roaming is introduced, so the edge relocation Using EAS IP Replacement can also be supported. The V-AF can provide the EAS IP replacement information to VPLMN. Local PSA in VPLMN starts to perform "Outer Header Creation" and "Outer Header Removal" FARs as instructed by V-SMF, which results in EAS IP address replacement


	
	

	Summary of change:
	Add the clarification that packet buffering for low packet loss is also applied to home-routed roaming cases, and the packet buffering is configured in VPLMN.

The V-AF can provide the EAS IP replacement information to VPLMN. Local PSA in VPLMN starts to perform "Outer Header Creation" and "Outer Header Removal" FARs as instructed by V-SMF, which results in EAS IP address replacement
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	Some of the edge relocation mechanism in R17 for example packet buffering in VPLMN or EAS IP replacement is not supported. 
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* * * Start of Change 1 * * *
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This procedure aims at synchronizing between EAS relocation and UL traffic from the UE, ensuring that UL traffic from the UE is sent to the new EAS only when EAS context transfer has been carried out.
This procedure may be applied at change of local PSA. It consists of buffering uplink packets in the target PSA in order to prevent there is packet loss if the application client sends UL packets to a new EAS before the new EAS is prepared to handle them. During the buffering, the old EAS may continue to serve the UE over the former PSA.
Buffering starts upon request by AF and continues till AF indicates otherwise. The EAS relocation procedure (e.g. the migration of the service context) happens at the application layer. That is outside the scope of 3GPP.
As an alternative to this procedure, upper layer solutions can provide the needed synchronization between EAS relocation and UL traffic from the UE.
NOTE 1:	Upper layer solutions may still be needed when there are other EAS relocation scenarios (e.g. EAS (re)selection upon DNS cache entry expiry) not related to PSA change.
Buffering of uplink packets is not meant to apply to all traffic being offloaded at the new PSA. AF may request the buffering for the UL traffic of applications that require so. When the AF subscribes Early/Late Notification of UP path change for a specific application, Traffic Description for this application is provided as described in clause 5.6.7 of TS 23.501 [2]. When AF receives such an Early/Late Notification and indicates that uplink traffic buffering is needed in the response (step 2 in Figure 6.3.5-1), this uplink traffic buffering is then activated for the traffic described by Traffic Description provided in the subscription to Early/Late Notification.
This procedure applies both non-roaming and roaming cases. 
For the roaming cases, the SMF, AF, UPF in Figure 6.3.5-1 will be replaced by V-SMF, V-AF and V-UPF (V-PSA) in VPLMN. 
NOTE 2:	To request uplink traffic buffering, the AF is expected to subscribe both Early and Late Notifications.


Figure 6.3.5-1: Packet buffering for low packet loss
1.	The SMF decides to change the local PSA of a PDU Session with UL CL or SSC mode 3.
2.	The SMF may send an early notification to the AF after target PSA (i.e. PSA2) is selected and waits for a notification response from the AF. The AF may reply in positive to the notification by indicating that buffering of uplink traffic to the target DNAI is needed as long as traffic to the target DNAI is not authorized by the AF. This is e.g. as defined in steps 1 and 2 of TS 23.502 [3] Figure 4.3.6.3-1.
3.	For the procedures with ULCL/BP, the SMF configures the PSA2 as specified in step 2 in clause 4.3.5.6 and step 2 in clause 4.3.5.7 of TS 23.502 [3], which may request the PSA2 to buffer uplink traffic. The PSA1 (i.e. source PSA) keeps receiving downlink traffic from EAS1 and send it to the UE until it is released in step 7.
	For the procedures with SSC mode 3, the SMF configures the PSA2 as specified in step 4 in clause 4.3.5.2 and in step 5-6 in clause 4.3.5.4 of TS 23.502 [3], which may request the PSA2 to buffer uplink traffic.
4.	For the procedures with ULCL/BP, the SMF sends an N4 Session Modification Request to the UL CL to update the UL CL rules regarding to the traffic flows that the SMF tries to steer to PSA2. This is e.g. as defined in TS 23.502 [3] Figure 4.3.5.7-1 step 3.
5.	The SMF sends a Late Notification to the AF. This corresponds e.g. to step 4a-c of TS 23.502 [3] Figure 4.3.6.3-1 and is e.g. also described in step 9 of TS 23.502 [3] Figure 4.3.5.7-1.
6a.	A new EAS is selected by the application (e.g. at DNS cache entry expiry, the DNS Query is resolved and the response includes a new EAS that is near the new PSA (PSA2)). Any traffic sent to the new EAS is buffered at PSA2.
6b. The application layer completes the EAS relocation (This corresponds to step 4d of TS 23.502 [3] Figure 4.3.6.3-1). The UE context is completely relocated from the old EAS to new EAS. The old EAS stops to serve the UE
NOTE 3:	Steps 6a and 6b are related which implies there is some sort of coordination at application layer that is outside of 3GPP scope.
7.	When EAS relocation is completed, the AF sends a notification response to the SMF. This corresponds to step 4e-g of TS 23.502 [3] Figure 4.3.6.3-1(and is e.g. also described in step 6 or 7 of TS 23.502 [3] Figure 4.3.5.7-1) and may indicate that buffering of uplink traffic to the target DNAI is no more needed as traffic to the target DNAI /EAS is now authorized by the AF.
	If the AF is changed during EAS relocation, see the details indicated in clause 6.3.2.
8.	(if AF has indicated that buffering of uplink traffic to the target DNAI is no more needed as traffic to the target DNAI /EAS is now authorized by the AF) The SMF updates the PSA2 by indicating the PSA2 to send the buffered uplink packets (step 8b) and to stop buffering.
	The SMF releases PSA1.

* * * Start of Change 2 * * *

[bookmark: _Toc131529416]6.3.3	Edge Relocation Using EAS IP Replacement
EAS IP replacement enables the Local PSA UPF to replace the source/old Target EAS IP address and port number with the target/new target EAS IP address and port number for the Destination IP address and Destination Port number field of the uplink traffic and replace the target/new target EAS IP address and port number with the source/old Target EAS IP address and port number for the Source IP address and Source Port number field of the downlink traffic based on the enhanced AF Influence information for EAS IP replacement (i.e. source EAS IP address and port number, target EAS IP address and port number). The source AS IP address and port number are the destination IP address and port number of the uplink traffic, generated by UE, for a service subject to Edge Computing. The source EAS IP address is the one discovered by UE for a service subject to Edge Computing.
EAS IP replacement requires support of TCP/TLS/QUIC context transfer between EASs.
EAS IP replacement is enabled both in non-roaming and roaming cases. 
For roaming cases, the EAS Relocation may be triggered VPLMN or triggered by V-AF. For V-AF triggering, the EAS IP replacement information is sent to the V-SMF within the AF Influence information in VPLMN and the V-SMF reconfigures the UL CL UPF for local traffic routing and Local PSA with EAS IP replacement information. For VPLMN triggering, the V-SMF decides the target DNAI and notifies AF about the target DNAI. And the V-AF responds to V-SMF about the EAS IP replacement information. 
NOTE:	The feasibility of this requirement, i.e. TCP/TLS/QUIC context transfer between EASs, depends on whether third party platforms support an individual real time TCP/TLS/QUIC context transfer between EASs.


* * * End of Change * * *
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